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Abstract

The aim of this study was to investigate if screening for suicide
risk and hazardous drinking was possible at a Level 1 trauma
center. 107 trauma patients were screened using the Risk for
Suicide Questionnaire (RSQ) and Alcohol Use Disorder Identification
Test (AUDIT). Three questions from the AUDIT were compared to
the full 10 question AUDIT to assess the use of a rapid screening tool
to detect alcohol misuse among trauma patients. Results showed
that the RSQ identified one case of deliberate self-injury and 3 cases
with recurrent thoughts of suicide. Correlation between the AUDIT
and AUDIT-3 was 0.904, (p<0.01). On the AUDIT, the cutoff score
that identified hazardous drinking based on criteria of a positive
risk for suicide was 1 with a sensitivity of 75.0% and specificity of
64.2%. Likewise, the AUDIT-3 cutoff scores that identified hazardous
drinking was 1 with the same sensitivity of 75.0% but a higher
specificity of 75.5%. A Receiver Operator Characteristic curve of
the AUDIT-3 compared to the full AUDIT showed the areas under
the curve of 0.56 and 0.55, respectively (p=0.97). This study
demonstrated that rapid screening for suicide risk and hazardous
drinking was possible at a Level 1 trauma center.
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Introduction

Persons who attempt suicide are frequently transported to
Emergency Departments (ED), often hospitalized, and many
subsequently transferred to a psychiatric facility [1]. The most serious
suicide attempts by such violent means as knife or gun-shot are likely
to be treated at a state designated Level 1 trauma center and staffed
by those specially trained to handle the most severely injured. As
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trauma center staffs are often the first to encounter suicidal patients,
this raised the question if screening for suicide risk and hazardous
drinking was possible at a busy Level 1 trauma center with a minimum
of time, effort and resources.

Objectives

Self-injury in the state of Florida has continued to rise for the
last decade. In Duval County, admission for a self-inflicted injury in
2010 exceeded the state trend for the same year (Figure 1). A state
designated Level 1 trauma center in Duval County, Florida served
as the site to recruit trauma patients for participation in the study.
The busy trauma service treats over 4,000 injured patients each year
from counties in Northeast Florida and Southeast Georgia. The three
objectives of the present research were first to investigate if it was
possible to administer a rapid screening instruments to assess for
risk of suicide and hazardous drinking within a high risk trauma
population. The second objective was to compare the screening
methods used to identify those trauma patients at risk for suicide
behavior and hazardous drinking with past efforts for targeted
interventions. The third objective was to contact all study participants
in one month from the time of their initial screening to determine the
follow-up rate after hospital discharge.
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Figure 1: Self-harm rate for Florida and Duval County per 1000 pop (2000-
2010).

Materials and Methods

Participants

Participants were patients ages 18-years-old and older registered
under the Trauma Service at a Level 1 trauma center in Duval County,
Florida. The name, age, gender, ethnicity and marital status were
collected on all study participants. Two phone numbers were
requested to contact the participant in one month. Inclusion criteria
were that the patient was admitted to a medical floor from the trauma
resuscitation area. Patients were excluded from participation if they
were admitted with a Glasgow Coma Scale of 12 or less, required
intensive care for longer than 48 hours and/or intubation for longer
than 48 hours.
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Measures

Risk of suicide: Trauma patients were assessed for suicide risk with
a modified Risk of Suicide Questionnaire (RSQ). The 4 questions on
the RSQ are; Are you here because you tried to hurt yourself?, In the
past week, have you been having thoughts about killing yourself?,
Have you ever tried to hurt yourself in the past (other than this time)?,
Has something very stressful happened to you in the past few weeks
(a situation that was very hard to handle)? An additional item was
included for this study to inquire about family members’ past suicide
behavior. The questions are answered with either a “yes” or “no”
response. A “yes” answer or having “no response” accompanied by
nonverbal behaviors of concern to any of the RSQ four questions
constitutes a positive screen [2].

Hazardous drinking: The Alcohol Use Disorders Identification Test
(AUDIT) was administered to trauma patients to screen for hazardous
drinking [3]. The AUDIT consists of 10 items scored from 0 to 4 for
a maximum score of 40 with higher scores reflecting more alcohol
misuse. A score of 8 is the recognized cutoff for hazardous drinkers
computed for positive criteria that include, average daily alcohol
consumption, recurrent intoxication, presence of at least one
dependence symptom, diagnosis of alcohol abuse or dependence,
and self-perception of a drinking problem. Three questions from
the AUDIT, the AUDIT-3, were analyzed separately to assess their
effectiveness as a screening tool for alcohol misuse in the trauma
population: How often do you have a drink containing alcohol?
How many drinks containing alcohol do you have on a typical day
when you are drinking? How often do you have six or more drinks
on one occasion? Gordon et al. [4] found the AUDIT-3 was strongly
correlated with alcohol consumption per week. Sensitivity and
specificity for hazardous drinking in relation to the diagnosis of risky
drinking were 92.4% and 74.3% for men and 90.9% and 68.4% for
women with cut off scores of 5 and 4, respectively [5].

Procedure

After Institutional Review Board approval, new admissions to the
trauma service were approached by a member of the trauma team
within the first 48 hours of admission. A prepared statement was read
to the patients to recruit them for participant in this research. The
patients that agreed to participate were later visited by the Principal
Investigator (PI) to obtain informed consent and to answer any
questions about the study. The PI maintained the original signed
consent form and a copy of the form was given to all participants.
Both the RSQ and AUDIT were administered at the patient’s bedside
and their responses recorded. A progress note indicating that the
patient was recruited for the study was placed in the medical record.
The Principal Investigator also collected two phone numbers provided
by the participant to contact the patient one month from the time of
their screening.

Those participants who screened positive as at-risk for suicide
by an affirmative response to either Question 1 or 2 on the RSQ
triggered a consultation request to the Psychologist in the Department
of Surgery to perform a comprehensive evaluation and assess for
current suicidality. The Trauma Psychologist determined the
appropriate referral for the patient and ensured that the disposition
included instructions for follow up. Any study participant determined
to be at immediate risk for self-harm at the time of discharge was
transferred to a psychiatric facility if no other less restrictive solution
to a safe discharge was available. Those not considered at imminent
risk of intentional self-harm were referred to either their primary care

physician or to a community mental health center for follow up as
appropriate. Patients at risk for hazardous and harmful alcohol
use were referred to an area substance abuse treatment facility and
Alcoholics Anonymous to address their alcohol misuse. At one month
from the time of screening, each participant was telephoned with the
numbers provided to determine how many were available for follow

up.
Statistical analyses

The demographic data were analyzed for patient characteristics
that described the population of interest. An Eta correlation was
conducted to determine the association between alcohol misuse and
suicidal behaviors among the trauma population. The AUDIT-3 was
analyzed along with the AUDIT to show the usefulness of a 3 question
rapid screening tool to detect alcohol misuse among trauma patients
when compared to the full 10 questions from the AUDIT as the
standard. Receiver Operator Characteristic (ROC) curve analyses
were performed to test the statistical significance of the difference
between the areas under the two ROC curves and the sensitivities for
different specificities of the AUDIT-3 based on criteria of a positive
risk for suicide to identify hazardous drinking among male and female
trauma patients. The follow up rate for study participants was
calculated as a percentage of the number of patients successful
contacted after one month from the total of trauma patients screened.
Alpha level was set at 0.05. Analyses were calculated using SPSS’
Version 19 (IBM SPSS, Armonk, NY) and Medcalc’ Version 12
(MedCalc Software, Mariakerke, Belgium).

Results
Demographics

Study participants included 107 trauma patients admitted between
June and October 2011. The average age of the participants was 44.3
years with a standard deviation of 18.6. African Americans comprised
27% of the sample, Asians 1%, Caucasians 67% and Hispanics 3%.
Two percent of the participants listed their ethnicity as other. Seventy
two percent of the participants were men and 28% women. Forty
four percent were single, 32% were married, 12% were divorced, 6%
were separated and 7% were widowed. A total of 1525 adult patients
were admitted under the trauma service during the five month study
period. Thus, the sample represents 7 percent of those who were
treated.

Risk of suicide

On the RSQ, of the 107 participants, the modal affirmative
response was a stressful event occurring in the past few weeks. One
participant reported a deliberate self-injury and three endorsed
thoughts of suicide in the past week. The method of self-injury was
by knife wound to the forearm. The four patients who screened
positive for risk of suicidal behavior were referred for trauma
psychology follow up. Seven participants reported an immediate
family member attempted or completed suicide. However, none of
them were among the positively screened patients. An Eta correlation
performed between the RSQ and AUDIT-3 produced a correlation
of 0.323. Seventy percent of the study participants were able to be
contacted one month after their initial screening. Two of the four
patients who screened positive for suicide risk were able to be
contacted at follow-up.
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Hazardous drinking

The mean score for the AUDIT was 5.8 with a standard deviation
of 7.5. The mean score for the AUDIT-3 was 3.4 with a standard
deviation of 3.4. Correlation between the 10 question AUDIT and
AUDIT-3 was 0.904, (p<0.01). The ROC curve of the AUDIT-3
compared to the ROC curve from the 10 question AUDIT showed
areas under the curve of 0.562 and 0.551, respectively. The difference
between the areas was not significantly different (p=0.9672). The ROC
curves are presented in Figure 2. For this sample, on the AUDIT, the
cutoff score that identify hazardous drinking among male and female
trauma patients based on criteria of a positive risk for suicide was 1
with a sensitivity of 75.0% and specificity of 64.2%. For the AUDIT-3,
the cutoff scores that identify hazardous drinking based on a positive
risk for suicide was also 1 with the same sensitivity of 75.0% but a
higher specificity of 75.5%. Of note, one patient who scored above the
cutoff was placed on DT prophylaxis to prevent withdrawal symptoms
during hospitalization.
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Figure 2: Receiver operator characteristic curves for AUDIT vs. AUDIT-3.

Discussion

The main purpose of the present study was to investigate the
screening for suicide risk and hazardous drinking at a Level 1 trauma
center. The majority of participants reported a recent stressful event
given that they were involved in a trauma and currently
hospitalized. The AUDIT scores in this trauma population were
lower than the average score for hazardous drinking. Rapid screening
of trauma patients with shorter versions of valid and reliable measures
reduced the amount of time, effort and resources required. In
addition, rapid screening could be accomplished without creating
discomfort to patients regardless of the degree of injury. Equally
important was the finding that although the majority of trauma
patients were contacted after discharge, 30% were lost to follow up
if any intervention should have been required in the future. This
study demonstrated that screening for risk of suicide and hazardous
drinking is possible at a busy Level 1 trauma center.

Folse et al., [6] had a 30% positive screen rate, while the present
study only had a 3% positive screen rate. One explanation may be
that while Folse et al., [6] conducted their study in an ED, this study
screened trauma patients who likely represent an entirely different
population. Hospital EDs admit patients ranging from self-reporting
suicidal thoughts through acting on the thoughts by ingesting
substances, asphyxiation and cutting and thus have a higher
prevalence. Trauma patients admitted for a suicide attempt, on the
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other hand, select lethal means of suicide but fail to complete the
suicide and represent a much lower percentage of trauma patients.
The possibility also exists that some of the trauma patients who were
screened underreported their suicidality, hazardous drinking or both.
This may account for the lower sensitivities and specificities calculated
based on the overall risk for suicide and thus the majority of
participants in the study scored below the established cutoffs for
hazardous and harmful drinking for the AUDIT and AUDIT-3.

Trauma and suicide

Trauma patients exhibit pre-injury and post-injury factors that
are similar to the risk factors associated with suicide behavior [7].
The average trauma patient tends to be a younger, white male with
pre-morbid risk factors of disordered personality and substance
misuse. Furthermore, the pre-injury personality traits such as
impulsivity and aggression, the psychiatric condition of depression,
and a positive alcohol test at admission were positively associated with
suicide behavior. Post-injury factors of brain and spinal cord injury
and posttraumatic stress also increased suicide risk for trauma
patients.

The burden, that intentional self-harm poses to a trauma system is
clearly illustrated in the western United States. Because self-inflicted
injuries treated at western trauma centers most often involved violent
mechanisms such as gunshot and stab wounds, the patients required
a greater need for surgery, higher levels of medical support, and had
a greater risk for complications [8]. In addition, self-inflicted injuries
treated at western trauma centers had the highest mortality, longer
days in the hospital, and most costly care when compared to assaults
or unintentional injuries. This is a dilemma also faced by trauma
systems across the country.

There has been a suspicion that single vehicle, single occupant road
deaths may sometimes be disguised suicides [9,10]. This, however,
was not borne out when comparisons were made for age, seasonal
variation, and adverse road conditions. When followed over time, 55%
of those treated for unintentional injury were later hospitalized for a
suicide attempt [11]. In addition, there was a three times greater risk
for suicide among those involved in a single vehicle crash. Therefore,
these high-risk injuries may have in fact been misclassified suicide
attempts. Thus, motor vehicle crashes that involve serious damage and
injury are an opportunity to screen for suicide risk in a trauma center.

Conwell et al. [12] listed the risk factors of older age, mood
disorders such as major depression, social isolation, declining
physical health, and disability that place adults at risk for suicide.
Alcohol and substance use disorders, however, were not found to be
prevalent among older suicide attempters. Older trauma patients,
especially elderly white males, were more likely to use violent methods
to attempt suicide such as firearms, and the attempts were more
likely to be lethal [13]. Similarly, Crandall et al. [14] found that 75%
of older trauma patients admitted for suicide attempt used a firearm.
However, only 2% had a known psychiatric diagnosis. The suicide
attempt may represent the first signal of depression or suicidality
among older adults. For these reasons, more attention to suicide risk
screening with instruments such as the Folse, Eich, Hall and Ruppman
[6]. Risk for Suicide Questionnaire (RSQ) that has been found to be
an effective screen for both pediatric and adult populations should be
considered.
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Trauma and alcohol use

Alcoholism was found to be the number one co-occurring
disorder among trauma patients [15,16]. The use of screening tools
such as the AUDIT, CAGE and the Short-Michigan Alcoholism
Screening Test (SMAST) has been evaluated to determine their
sensitivity and specificity to distinguish non-hazardous drinking from
hazardous and harmful drinking. The AUDIT was shown to be most
appropriate to screen for hazardous and harmful drinking whereas
the CAGE and SMAST were better used for abusive and dependent
drinkers in the younger adult patients [17] and older adults [18].
Soderstom et al. [16] investigated alcohol screening at a Level 1
trauma center and found the CAGE was able to detect alcohol
dependence when compared to the standard of a structured
diagnostic interview.

Ehrlich et al. [19] suggests that because there is a high prevalence
of hazardous drinking among trauma patients, trauma centers are
an ideal setting to screen for alcohol misuse. In the same way that
screening and intervention for alcohol may likely provide secondary
prevention of re-injury, a secondary survey for suicide risk may
provide the same reduction in the incidence of suicide behavior.
Suicide among trauma patients was shown to be higher than in the
general population. In the state of Maryland, for example, Ryb et al.
(7] showed that their trauma population was at an 89% higher risk
for suicide than in the general population. Therefore, a trauma system
lends itself as a vital link to reduce suicide risk by screening for the
known risk factors for suicide and providing appropriate follow up to
lower the likelihood of suicide after discharge.

Recognizing the time constraints of staff in busy EDs does not
negate the necessity of screening. Trauma surgeons surveyed
supported alcohol screening and brief interventions as part of routine
care [20]. Screening initiatives that lead to appropriate treatment may
not only help reduce the reoccurrences of intentional self-harm and
hazardous drinking but also lead to decreased costs in the ED and
improved staff morale. Medical staff training on assessment was
shown to improve effectiveness of ED patients screening [21,22].
Reduction in the amount of time required to complete a risk
assessment can be accomplished by the use of a screening check-list
or a patient self-report form. Appropriate follow-up for intentional
self-harm and substance use may include the referral to a general
practitioner or mental health specialist to reduce the risk of
reoccurrence [23].

Several limitations exist within this study. First, the participants
were self-selected from a single urban center. Thus, the findings may
not be representative of the true population of trauma patients most
at risk for suicide or alcohol problems as these rates were shown
to vary by state and region [8]. Second, the trauma patients who
consented to be assessed were likely those who were at least risk. A
frequent comment heard was that neither suicide nor alcohol was a
problem for the person. Third, patients with a GCS less than 12 were
excluded from the study and may represent a higher risk population.
Finally, the responses of the participants were not verified by a
corroborating person. Therefore, the low rate of positive screens was
likely to affect the sensitivities of the two instruments and limit the
generalizability of the findings.

Despite these limitations, since the use of screening instruments
for detecting suicide risk and alcohol abuse was demonstrated to be
possible within a Level 1 trauma center. Future research may include a
large, hypothesis-driven study to construct a prediction model based
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on premorbid patient characteristics and injury data in order to
better identify patients most at risk for self-harm and target
appropriate interventions. Such a study should include multiple
trauma centers and patients with a GCS less than 12 for improved
generalizability. An unscreened control group would be used for
comparison. All study participants contacted after discharge can be
reassessed for present suicidal risk. Trauma patients screened positive
as at-risk for suicide at the initial screening and referred for follow
up can report if follow up occurred. A cross-validation may be
conducted to verify the sensitivities and specificities of the screening
instruments. The disease of trauma as well as mental illness afflicts
men and women and members of all ages and ethnic racial groups
alike. Designated Pediatric Trauma Centers designed to meet the
special needs of younger patients may add an age-appropriate suicide
screening to their assessment as well.

Conclusion

Trauma centers can play an important role in reducing the burden
intentional self-harm places on the healthcare system. Our study
indicates that screening of patients for suicidal risk and problem
drinking in a Level 1 Trauma Center is feasible and effective and
should be considered in all Trauma centers. It is hoped that the early
recognition of suicidal behavior and hazardous drinking will lead to
earlier referral and treatment, improved outcomes and prevention of
further trauma. Trauma centers and associated systems all have a stake
to increase awareness and prevention of suicide behavior.
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